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^0. 8T-^s„ ) vm-^n^it^m(D^^mn^M^t^m^j:mt. ±mm 

_hfHi±liXg^CJ3V^T, _hfaM-^i^®^M$: 1 . 7 1 g / c m^je^^J: 2 . 4 5 
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Rjz^it. iEmi^^^^xv^^M:tyt)^mmm^i^7'^ y^-^ u-i/^yL. 

. U^-t^A-f >^5f-* l/-5^a >^-2>o f^t)-^, lE^l^^^co U ^-i; A 

ZtLtl^X^^. 
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nS.^m't^:r.il^i)^ib. LiCoOg, L i N i L iMn204^A^ffiV^^ 
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[0 0 0 6] 

i!)^3. 6 g/ c m^i::^# 3. 4'V(Z)]SS^$:5§^b, 1 7 0 m 

Ah/gi:;^^vx„ ^fc, LiFePO^li, mV^MV. W^^b^fi^mK- 

?^m?[6(Z)iEM^S^^i: LT^M^MMT'^-So LTb^tiL i F e P O^li, ^2^6^ 
lC«^T'^#fjS;#J|55fT'fe-5ig^$:^(Z)IMcfi{C^tLTl^^fei?), ±j&(DL i C o O 

[0 0 0 7] 

L*^L^:6^e), L i F e PO^(Dm^^mmiti&\/^f^tb. L i F e PO^^riEli 

sEmuntitmLxm^r^^^ l i f e p o.^^jEmm^^mi bTMv^fc#^> 

^:it.ti^X^fji\^^ii\^^ommtf^&^c 
[0 0 0 8] 

^3T% L i F e Po^jzij^m^^mmzmti^sEmm^MtLx. ^ryt^" 

>=^Jt$:^b, -flS:^L i^F e PO4 ifz-tdL.. 0<x^ 1 T'^-So ) Xm^^tl 

^iEmmmniiLxmm^^^tti^mm^nx\^^^o 

[0 0 0 9] 

tz^x. iEmm<^wx^^ L i^F e po ^mmm^i^fpiz^mmttmmLx 
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[0 0 10] 

L i^F e PO^mm^^i^^m^M^^:^mil Lnt. L i^F e PO^C^-^^Jg 
[0 0 1 1 ] 

L L A'! j^^Xg (C ^ V > T -a-fiX;K^5 R it (C ii^T $ it -5 r ^ HilT' ^ U 
, L i^F e P04J^*^'^^^|c®#^a-^^^^f|||^C^?e)=F^«5ti^$tlTV^7&V^<, 
L^tTb^oT, M-^fi^^tl^L ij^Fe P O^^^^^^^s^rM V^^#7Klt^^«M 

[0 0 12] 

i^F e^_yMyP04T'^3tl-g>'fb^#J^i^^W4i:CD^'a-#:&5S^lC#*g^ 
[0013] 

L i ^F e ^_yMyP04 (fefe'L, Mti, Mn, Cr, Co, Cu, Ni, V, M 
Ti, Zn, Al, Ga, Mg, BRT:^N h ij^^tjt^m^ VMittlf^'pfJiK 
il^ im^m^o tfc. 0. 05^x^1. 2, O^y^O. 8X1^^. ) Xm 

•^ti^it^mcD^^mm^M^-r^'M^ji^t. m^jimxm^nr^u^mi:^^ 
vy^^m-tK vyifjimn. ^ 'jy^ifjimx^ >; y^'^mLr=.m'^m^mm(D 

M^!&tff(^M4x*^®X@Tj^^M)N-$:^iftIL, jE^X@{cfev^T, 
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[0014] 
[0 0 15] 

, Mtt, Mn, Cr, Co, Cu, Ni, V, Mo, Ti, Zn, Al, Ga, 
Mg, B&r>'Nb^^P>5ai^S¥J;U^litife^f'^?Si<i:%ia$:^t-o 0. 0 

5^x^l. 2, O^y^O. 8T'fe^. ) T'^$ tl-5^b-^%(Z)-^^Mf^$:iS-a- 

ffifiXStC^VNT, 1 . 7 1g/c 

ni^a±2. 4 5 g/c m%Tt-r-g>^^fC cfc yiEM?g%®$:i^3^-r'5r 

[0 0 16] 

t-^t)*)l. 7 1 g/cm^;^Ji2. 4 5 g / c m^aT 
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[0 0 17] 
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[0019] 

, ikmMni^±iz. ±mMmmn^^mt^MmmmMmti^mm^nxrji^^ 

[0 0 2 0] 

U^'!7A$:K-^, m,\^--:f'^t^^JiMm<^nilVX{t. ^MU^-^A, U 5=- 

M^^fc-^ife ^ M V ^ -g> r ^ ^ c 
[0 0 2 1 ] 
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[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 

i e ^_yMyP O4 (T^fe'L, Mti, Mn, Cr, Co, Cu, Ni, V 
, Mo, Ti, Zn, Al, Ga, M g , B RZ^N h tf^ i^f^^m^ mitnr:^^P 
^Ji< im^^-t. 0. 05^x^1. 2, O^y^O. 8-t?fe-5>„ ) 

[0 0 2 5] 

j;^T, L i^F e^.yMyPO^ilbTL i F e P04$:MV^, ^nt^mUmt 
[0 0 2 6] 

L i F e p o^mmm^mt. L i F e P o^u^<Dmmiz, L i F e P O 

PO^Hti'^m^^tl^ L i F e PO^mm^^mt. m^lth l F e PO^^irb 

m-t^nm^^mmzmtix^^^. -tf^t)-^. l i f e po^j^^^a^:^*, l 
i F e po^n^(Dmmizfim-t^^m^^izj: i)m^^m^ti^\^±-t^(Dx, 
L i F e po^^Mo^mM^-f-^iz^i^m-^n^. htct/^^x. jEm'^mnni^ 
TL i F e po^mmm^i^^m^^^^tizj^i). m^m^m-t^immmmm 
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[0 0 2 7] 

L i Fe po^mmm-^mzisi-^^m^mAmrc.^xD^m^mAit. 3a*% 
(Dmm^mAti'^3mM%^m'^$i^m'^. l i f e p o ^n^<Dmmzfimi^r 

[0 0 2 8] 

L i F e po ^^mm^i^^m^-t^mmumt Lxit. ^v>^^^^^c^v^ 

T, ^^yy^h Griil^-r^o ) v^^/^^ h 1 3 4 0 

~ 1 3 6 0 c m"^cm^-r'g>ia#f?^{cM-r-5?« ISVO-lSgOc m"^{cm 

m-t^mmm<D^mmmitA (D/O :?b^0. 3J^J:-efe^t)®$:^jitCMVAS 
[0 0 2 9] 

:izx% ^mmmitA (d/g) i^, m2izm-t^oiz^'7y^jf{imzj:i)m 

^^ntc^mWC 1570~1590c m'^icmig-t^Glf-^ 1 3 4 0—1 

3 6 0 cm'^iZiam't^Dif-^ t(DA^y ^ K^:"^^ ^ V> v V^^;^^' h 

;i/^;gM«i:tA (D/G) i:^at--5o ^Jt, A'y^^^> K$:^^^V^i:tt, 
y Xgp^ ti-g- ^ ^ V ^ Zl 5: St*-r <2> o 
[0 0 3 0] 

±3^L7^J:e)tC, GrCD^V^:;?./^^ h ;KDi5:&^ If - 0) cfi(c?'M 1 5 7 0 
~ 1 5 9 0 c m~^lzmtl^G\^-'^ iL^Bl 340~ 1 360 cm"^lCi^4xSD 
t:°-^ iiP$litl-5 2 o®t:°-^;b^li^$tl'5. rcD-it., Dlf-^li, ss^JdGfcf 

- ^ mmo) tf - ^ -e < , =K^t*^s^T'«^t(Dpi^^s^'^£;b^{£ < o 7t ^ icJiti 

Dtf-^^Gtf-i'ilCDgSSMaA (D/G) Ji, Gr®afft^|olM 
H^^=-i^- -f X L a (7) iS^ 6^B5# ^ -r -5 r S ti T V ^ S „ 
[0 0 3 1 ] 
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[0 0 3 2] 

±7^i^r=.^t>^^mm'mmitA (d/g) y^j^o. 3i;A±v:&^mmumt 

[0 0 3 3] 

^mn^^iif^LKm^^^^^ii^x^^o 

[0 0 3 4] 

m.nmi ^mmxn^. l i f e po^j^ig^-^^:^*. ALtmwmm^m 

fe-r J:e)}C^/ML^tlTV><£>©T', L i F e P 04(Z)i:b^ffi^%iit:^LTV^-g> i: 
^^7L^. o^U> L i F e P04i:;^|gMJ^:fi:®^M®«5:+^43^JC5i^i-§3 

[0 0 3 5] 

L i F e P04^^^-^#:®t&<4s?g^*^2. 2 g / c m^T^Ti-eS)^^-^, Li 

Fe F o ^^mm^mt^mz)±m-^nxt^\^f:Li^. iEmA\ziB\-if^'^e^m.^m 

[0 0 3 6] 

t.r=.. L i F e P O4j^0^-^#:®:/;i/^'!7r-:i:^ h7"^- (I^ilT, BE 



9 



ffi|iE# 2001-3077572 



#2000—308300 



(C^tt-g) L i F e P O ^(Ditmmm^-t^iZii^\^%(D ft ^ ^ ili)^X- 
[0 0 3 7] 

$^jc, L i F e p o ^mmm^i^(D 1 rknmiit. 3. i /imj^r-efe^^^ 

*^^^Ll/^„ L i Fe P04^^^-a-^(D17^)|^@$:3. 1 fim&^T ft ^ t 
fCj: ^C^t:t^L i F e P O^^irb^B^^r+^^lC:^^ 

iit^:iiif}^V^. L i F e P04i:j^^$JJ|S|-i:(Z)g?M®^&:^^<i-§^i:A^ 

o 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

[0 0 4 1 ] 
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[0 0 4 2] 
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1, 2-i;^ h:3p^>x^>, 1, 2 N:^i/x^>, 2-^^;b7^h^ 
t:Kn7^>, 3-^^;i/-i, 3 -i;>t-:^rV^>, ^''n tf;*->^^^;L/. 

i:/'^5^;b?!j-Ji<^- i/'x5^;b;^j-3j^>- i;>''n hf;^5!J->^<:7^- 
m<r>nV<iJ-Tf>'^-Vm. V:^^)\yi:}~7fs^-V. V:r-^)\^i]~Tf^-^~V. V':r 

[0 0 4 4] 

#N>!K^^lc^^^-l±SS^©i: LTli. L i P Fg. LiCl 

L i A s Fg, L i B F4, L i C F3S O3, L i N (C F3S Og) '^^ 
5^':7A^5:d5Mt-'i>r 3tl ^jOD U ^ AJS(Z)tf T' t;#{C, LiPF 
g, L i B F^^r^M-r^^ilAWt bVNo 
[0 0 4 5 ] 

«¥«^iuT«, ^)^^ h.A^y^^m.^^M-t^mx-^t\.\tnmMW.m.mn. >f 
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[0 0 4 7] 

mm:^'mzvt'ox^m-r^o 

[0 0 4 8] 

:i<DsEmmmn^^0^'t ^izit. l i^Fe p o ^<D^^mn^m^iyxu^m 
(Dm^m<Di^snf}^(Dmj^.xmmun^'mu^^. l i ^^f e p o^<D^Mmt l 

Xit. LigPO^il, F eg (PO4) 23Z.i±^(^*ftI#T'feS F 63 (PO4) 2 • 
nHgO ntiTKfniJCT'fe^o ) i:$:fflVN-5„ 

[0 0 4 9] 

j^^T, ^^mmnLx. vymv^^2^ (LigPo^) ^, Ttatc^t-i:e)ic 

LX-^^-^n^V ymm-WiA7i^^m (Feg (PO^) SH^O) il$:MV^, 
3CD-^figMMfCi^^MM$:»L;t^ica^(7)XS$:^f e)3i:{CiU> L i F e 
P O -^fig ^ {C o I N T IJi 0>5 f e c 

[0 0 5 0] 

ft. L i F e P04CZ)^^M|i|-hM^M|JF^$:M-^bT?g^^i:^SM^X 
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[0 0 5 1] 
[0 0 5 2] 

-^mmnt ltmv^-s u ymm-WiAyi<.mmt. mmm-tyi^m (f e s 

(2Na2HP04- 1 2 HgO) ^r«St-<5 3 h J: U -^fig 

a 

[0 0 5 3] 

[^bi] 

3FeS04-7H2O+2Na2HP04-12H2O 
-»Fes (POO 2-8HzO+2Na2S04+37H20 

[0 0 5 4] 

-^^mmx&^v ymm-WkAyi<^mmizit. ■t(D^^jim±. ^-s^^^pe 

T V N -5 F e F e ^"^fCM^f i^^My^^^ -5 o 
[0 0 5 5] 

cfi® F e^'^®'^^^7b'J#1-g"§^-^, F e^'^t)m7h-^n^nirKL i F e PO4 
mmm^^^lZ^^LXLto:r.ilti^^^o 
[0 0 5 6] 
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$i±^:i^:^<> L i F e p o^mmm^i^(Dmm^^^mmizno z tti^T^ 

So 

[0 0 5 7] 
[0 0 5 8] 

F e2+;b^^#LTV^fei: LTfe, ^|i6iiJ®^fig7&'^l5&lL$ tl, LiFePO^j^^ 

F e ^"^^^-ffc $ tlT L * e) ^ R&lh-r e o 
[0 0 5 9] 

Z.(DmmUmt. L i F e PO^^II^-a-^W^^S^^^-gxT^-e, L i F e ? 
[0 0 6 0] 

L i F e PO^j^^^-^^^^^MifeTtU^j^m^^Stt, 3S«% 
J^Jt^-t-S^il^W^ LVx. L i F e P04j^^^-^f2(s<D#M*^fcUCDj^^ 
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•9- -f ^ c § I ^ m 1- ^ ^ «r fg ^ ^ o 

[0 0 6 1 ] 
[0 0 6 2] 

mm±(D g^M * if^mi^L. B\^m< m^jim ic it ^ ^^jS/s ^ tc it^? $ 

[0 0 6 3] 

^?^Lv^. ^mmma)nm^^^±mmmt.-t^:itiz^ij. ^^mmt. mm 

m{Cj:U> !^^M;S*'^M^«6 0 OX:^lV^e)'^^TO®i&.^>i^T^V^■^{£ 
V^M;gT'^oT%, ;Si:5^^*'Ja^T^^y, L i F e P O ^m.mm^i^(D^m^ 

[0 0 6 4] 

iz. ^vy'^^m-tzttf^^tL^^^a ±sEmi^mmtf£^^oiz^^mm^m^i'^ 
^ft^zmzj:*). L i F e po^(Ditmmm^i^^<-t^:itff^x^^o :in 
{cj;y, L i F e Fo^tmmmt.(Dmmmm^i<^<'t^ztt)'^x^. lEm 

[0 0 6 5] 

Lt^ti^^x. ^m.mm^^m-t^m^miz^vy'^^m-t:ihiz^''). ^nm. 
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[0 0 6 6] 

<Dm^m<D^m (&.r. :/v;^mM^vAe)c ) i. 7isycmh:A±2. 45 

cm^&^Til-t^o U-^mcD^i/^^mm^ 1. 7 1 g / c m^J^^ J: 2 . 45g 

cm^n^^zLtiz^ij L i F e p o ^(D^^mnm±(Dm(D^m^m^ i^. ^ 
'mmj:miz:i5i'f^^mK}tf}mmizmnvxL^\'\ LiPeP 

0^m^\tmi^<m^m-gil^XL^O. L i F e P 04j^^^-^#:(Z)i:fc 

[0 0 6 7] 

7 1g/cm%±2. 4 5 g/c m%T^-r'5i±^X^$:^;^TVN-g> 
[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 
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L i F e p o ^(D^^^mit. rmit2iz^'r^m^vm^n^. tie 

-fbtc^-TM^S^^c^VNTii, LigPO^i:, Feg (PO4) 2X^i■^<Z);^<^^%■e 

fe^Feg (PO4) 2' nHgO (^J^'L, n tt;!KftIi§[T'^So ) 5: ;K ^ 
[0 0 7 1] 

Ut2] 

Li3P04+Fe3 (PO4) z - nH20 

-♦3LiFeP04+nH20 
[0 0 7 2] 

±mit2iz^-tRm^i)^<bm^-/)^tji^oiz. ^^^mmtLXF (po^) g 

Wi^^m-^^^Cf£\>\ ^fe. Peg (PO4) 2" nH^O^m^^fc 
[0 0 7 3] 

F e PO^Sr-^figUTVATto 
[0 0 7 4] 

[^b 3 ] 

Li2C03+2Fe (CHsCOO) 2+2NH4H2P04 

-*2 L i FeP04+C02+H20+2NHa+4CH3COOH 

[0 0 7 5] 

xit. m^mzmm^jtry'^~r'pmm^(Dm^mmti^^i^x\>^f=.. ^(Dt^^^. 

t^tb. L i F e P04®^IX^3b^^£TLTV^fe„ 
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LiJ-^Lf^i)'^^. ^mmntbXl^ i^PO^t.. FegCPO^) gXli^^TKfD 
^-V&^Fe^ (PO4) 2" nHgO (feT^'L, n li^K^i^T^fe-So ) ^$:MV^-^> 
r^KCiU, mm^Jtm^^<^^^\:^^^tfj:<. B6^%M-e&-5L i Fe PO^ 

(D^WLfi^^PMX^^(DX. L i Fe P O^cDlR^ $::^iIiS{C |olJ:$ i±S 3 h A'tT' ^ 

"So 

[0 0 7 7] 

U'^s^cDmm.^nomo^mmumt. j:sa®-a-^:&?^{cj;U4 o ot:~9 o o 

7b•^^tLv^„ M^?am*';4 0 o"c?^7i-efe.5i:, 'ft:^SjS:5Lt>*MB^^l:;«>^+^^fC3i 

^■r. -a-^MMT^-g) L i3P04^(Z)^MW*'^#«L, *^-:&LiFeP04 
^#^tlJ&v^;«7{)^feSo m^^m.iS^Q 0 0°C$:±[a-5i:, J^a^^b^'^iM^Jtc 

ii^TLTL i F e P04®;fez^7!)'<:^^<^';> L i F e P O^iij^^Mf^i: CD^M 

o 

[0 0 7 8] 

!^^^^CfeV^T, -^^S^tl^L i F e P O ^j^^^-^f*: ® F e tt2fi®*^M 
-^^^aST-fe-g) 6 0 0°CSM®^aS^Cfe^^T^i, LiPeP 

(CJ; U F e^'^{Cjt^:;()nc^'fb$tiTL^e)o ^4x{CiB|abT, 3 ffi® F e 'fb-^^ 
^(D^Umtf^^WL'^t^.. L i Fe P04j^^^-^^®#+S-^^>?)^^lf ^4xTb^ 

[0 0 7 9] 
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6LiFeP04+3/202 
-♦2Li3Fez (PO4) 3-l-FezOa 

[0 0 8 0] 

*^(7)3S:^'tt;^/^$:fflv^-^>i:i:%J^c, mmnm^^(Dmmmm^. Lipepo 
^^mm^^^o:>F eti^mit-^n^^jt^mm, t-^*?-^ 1012 p pm mm) 
Thi-sri:*w* LVN. mmmm%^(Dmmmm^. ioi2ppm mm 

&.y}l-t^Z.}l\ZX U, 6 0 0°C@^®-a•^^S^^C^V^Tt;F e^gj'fb^rl^^lhb 
[0 0 8 1 ] 

m^mm%^(DmmWim.i:)^ I 0 1 2 p pm mm.) d:ut^]©v^^-a•^c^i, 

mm%^(DmmAiS^^-t^^t=.^. L i F e PO^m.m^^i^^O^'P e *'^F e^"^ 
(C^ftStlT L*V^, ^tl{C^aHL/T^M^*^^^LTL*e)fci*, LiFeP 
O 4j^^^^f*:cD#*M-^fig*^^lf tiT L * J*7b'^^ ^ o 
[0 0 8 2] 

mm.^(Dl. i F e P04J^^^-^#:<D5^UfflL^CoV^T^i, ;^^^C7)L i F e 

p64j^^^-^#:(Z)^uffib?aM, i-^43-^L i F e o ^m.mu'^w^i^m.m:^ 

mm-r^^O^L l F e P04^^^^#:CD^a;Sli3 0 b'CPJ.rt-t^^tt)^1ift. 

n-t^^ni}^^ L i F e p o ^mm^^i^(Dm^) UiLum^ 305 

[0 0 8 3] 

m^mzL i F e p o ^mmm^i$-^-t^iz'^mL:^ji^^'^mxm'j rnvr^m^ 
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[0 0 8 4] 

\^t:Lti^^x..mmWiO)h i F e p o ^^mm^i^oym^j mi^um^ 3 o 5°cpa 

n-t^ZHti^-^mtrjiV. «M#'[^ilLT^^bV^#ffi^;t•t^L i Fe PO^ 
mm^^i^ J: < ^^i- 5 r T ^ ^ = 
[0 0 8 5] 

[0 0 8 6] 

±7&(Dj:z)izvxm^tir^L i F e p o ^^mm^i^^iEmmmMt hx ps^'^ 

[0 0 8 7] 

ikm2^Lxit. t-t. ^mmmnii'^mMii^mm^iz^m-^^x7.^v~ 

[0 0 8 8] 

jEM^^Lxit. ^-r, jEmmmn^^j^^hiFePo^mmm^i^himmm 
n^m^LxiEm^m^mmi^. mm^iz^wc'^^x:^^v~v<t-t^. 

[0 0 8 9] 

mz. m^tif=.7.'^v-v^<DiEm^M^Mni^±izt^-izm^. ^mvxiEm 
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[0 0 9 0] 
[0 0 9 1 ] 

mf^ 3 Ax^jEmts 5 iHizimmmm^'i^xv. mm:^^^y h i ^ithx^mm 

[0 0 9 2] 
[0 0 9 3] 

, n-r>M, -a^^ymm. '^(D^mz'D\^x\tmzm^•^t\.^:lh\■trA<. t.fc 
, ^§3, -xm.m<^m^(D±^-^\z-t^z.t.is^x^^o 

[0 0 9 4] 

fee 

[0 0 9 5] 

<5IM 1 > 

jEm^^mntLXL i f e po^^^^:^-^^^;^. :r.(DiEmmmMo)mm:^ 
Wi^&.rizB^o 

[0 0 9 6] 
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^■r, L i 3P O^i: F 63 (PO4) 2 • 8 HgO V ^ ^ 2^ tmiKD^Mit 

MAitx-m-^m : T;i/^^i^5j^'-;i/= i : 2 o o Lxi^mn 

[0 0 9 7] 

^^m^mm : 1 5 0 r p m 

M^^ra : 2 4 h 

S,V>{f^mLr^^(DM^m^5 0 0 c cWMLXvS-'i^l 5. 5 mm© 
^7=-> U^^'-XlCigAU, ^l&(Dv*JEh>^l/;:^«iT'2. 0 t / c m2(Dm;^T^}(lO 

[0 0 9 8] 

[0 0 9 9] 

t 

^(D^oizi^xmtch i F e po ^mmm^i^^m\^\ lif e po^mmm^ 
i^^s^mmm. mmmthxr^^uy-y'^y^^iomm^)^. ummnLx 

[0 10 0] 
[0101] 

{C, L i P Fg$: 1 mo 1 / 1 (Z)aMT'^«?$-&-2) 3 h (C J: U #N7K«^?S&ii$^ 
[0 10 2] 



2 2 
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#2000—30 8300 

1. 6 mm(Z)2 0 1 6M<Z)=i>r ^Mt^^ h-fe;i/$:f^SgL/^o 
[0103] 
<^WJ2> 

[0104] 

<mmm3> 

[0 10 5] 

<^mm4> 

[0 10 6] 

<mmm s > 

^it. mmmi tmmizhxn^f ym^y^h^jv^i'^mLt^o 

[0 10 7] 
<J:fc^Ml> 

mt. mmmi iimmizvxzi4ym^7sh±jv^i^mht=.a 

[0108] 

<itmm2> 

mt. mmmi iimmizi^xn4ym'r:^h-\zjv^i^mLt^o 

[0109] 
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<itmm3> 

[0 110] 
[0 111] 
[0 112] 

Tti, JCPDS-No. 4 0 1 4 9 9 CfE^^tlSi^^X^llI^flS^ji-^L. 
J.offi(DllItf^:^'^St^Stl^VAt;®^L i Fe P O^O^^i-^^/j^^T^^tl^ % ® 
bTO?:faL/fco -eUT, J C P D S -N o. 4 0 1 4 9 9 JCfB^ $ 

yiummmt.m^'ufj^^^ x\-xm^hx^^(Dm^mf)mm^-^nfc^(D\%. li 
F e F o ^(Dw.m^^m'7t>tit£ts''Dt=.^(D}i\^xyi^mhr=.. 

[0 1 1 3 ] 
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✓ U' -A t3j /S. 


n nxpx c=3 






V l/CiTl / 


Vg/cm ; 




v,ni/\n/g; 


l-k^^ll 1 




1 J. 


V 

✓X 


^ . o 






1 n 

1 . D u 








1 "7 


1 . D ^ 








1 P 
1 . O 


1 Q 




o . o 




1 Q 


1 R R 




3 7 




2. 0 


1.71 


O 


4. 1 




2. 1 


1.73 


O 


4. 2 




2. 2 


1.76 


O 


4. 2 




2. 3 


1.77 


o 


4. 2 




2. 4 


1.80 


o 


4. 2 



[0114] 

5-ei±, JCPDS-No. 4 0 1 4 9 9 {CSa^Stl-Si^^X^iatf^^ilTi-^L 

. R-Dmoymmmtimu^tix^^ir. l i f e po^j^^^-^^:©**^-^^*^ 

[0115] 

T> -r^*3t.^l/;:^^S*U . 6 5 g/cm^J^J^T-e&-5i:bgfMlBMi:bifM5 
•t?»> 113 tC^^i- j:e)(C!^fig^iti{CL igPO^^L igF eg (PO^) g^ifcDJ 
CPDS-No. 40149 9 JCfS«$ tl^;^7fSXi^IlI#f^j;^^©IlI^»'^5i^> 

±(Dmm^mi)'^-['^icmur'^x \>^f^\>^t^i5b. l i f e po^co-a-^M^s^'^ii^f 
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[0 116] 

mizmxt^L i F e po^mmm^i^(D^^mm(D-:fu::^mm^i. 1 1 g/ 

c m^&.±h't^Z.}l\Z^ U L i F e P O ^^mWi^W>(D^^^^^mm\zno Z 
[0 117] 

[0118] 

. ^mm^mti^^mm&^mizm^jm^x. «ffi^4. zvizu^tctt^m^ 

;Scfe, 5^^^, Mnmt^lZ'mU (2 5°C) T'^fVN, r<7D^$(^«§Sm 

;Siio. 1 mAx cm^tLr=.o ^(D'^m^m^^miiz^t>-&x^^o 

[0119] 

Tbmmmm^xit. i^mmmmmmmit. ^xiztB^^^x^ttp^j^m^mi^r^. 

[0 12 0] 

T> ■r^^t.>^UXS5;S;()U. 6 5 g/cm^JS^>^TT&-5i:bicMl7!rMJ:bieM5 

L i F e p 04(Z)^^R7b':ii^f-&-r, sEmmmm.x^^ l i f e p o^mm^-^ 

TbW^S-^^ $ ti -r > (c^-^ f -5. iE^i?1§ife;S* A^'^i-^ v n i?) T ^ ^ # 

[0121] 
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■:/u:xmm^ 1.71 cm^i;js±ft^zinzj: y L i F e po^mmm^i^ 

[0 12 2] 
[0123] 

<mmm e > 

1 0 mmi: ^m&iJ^4. 8 t X c t Lf^.^ 
[0124] 

<mmm^> 

(DW^^ 1 0 mm Hl^. 0 t X c m^ t Vfc ^ MM I 

i: L/ T =r -Y > ^ h -fe ;i/ $: fN$g L o 

[0 12 5] 

<i:hmm 6 > 

^vy^^mLr^m^m^^m--t^^<DB±i^-misb^t=.&)iz^i/yu7.^'-(y(. 

[0 12 6] 

<itmm 7 > 

^ u y^^mLf^m^m^^m^-t^^(D&t]^-m!^^r=.i!biz>^uyiy7.^^x 

1 0 mm ^ ^J^i±;^J$:5. 5 t X c t Lf^^ tPJ.^^I>t. Mmm 
[0127] 
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t>nr:^^(DtLXO^mvr^. ^LT, JCPDS-No. 4 0 1 4 9 9}Cf3« 

(DJ,t. L i F e PO^(Dm^^^t)^fiDnfJ::fy^^r^^<DtLXX^mLr^. 
[0 12 8] 

[*2] 

















(g/cm') 




(mAh/g) 


mmm e 


4. 8 


2 . 4 1 


0 


3. 9 


mmm? 


5. 0 


2.4 5 


0 


3. 2 


tmme 


5. 3 


2.48 


0 


2. 3 




5. 5 


2. 50 


0 


2. 0 



[0129] 

^2J:';, ^T©iEM?S^MfCi3VNT J C P D S -N o. 4 0 1 4 9 9 }CfH« 

fcSb, L i F e P04;^m^-^fis®-^^Mi^f|5f±®^M®«*'5+^fC?i>^l?^, 
L i Fe P04(Z)'^fig>S/^S*'^.^^f{Cii^TL, jiEfig#:cfi(C7f^Mi^A>3^^bTVN:a»VA 

[0 13 0] 
[0131] 
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[0 13 2] 

8 g/cm^^-eiSi^jTLs-ii:, L i F e p o ^mmm^i^(D^^mmm±<Dm 

L i Fe P04)fez^>6'J^L<^«LTL*e)= -e®^^, LiFePO^^^^-^ 

#:®i:b^®a;^-vh$<^^3i:icj:t;L i Fe p o ^mmm^i^tmmu t(Dm 

m^mtim'PhrV^^\ L i F e P04;^^:^-a-^(Z)«^^#'l4;5)^<gTb:t:t 
[0133] 

i;A±(Dz}i^v. mmx-WznA-r ^ i Fe po^j^^^-ir^i^-a-^KMJ^^c^) 

':fu:7.mm^i. 7 1 g / c m^JS^J: 2 . 4 5 g/c m^J^Til-t-S^^lCcfc U L 

i F e po4j^^^^^®M-^^$:5i^{c=ff e):ii:*^T'#-g.;ti?), mmmm 

[0134] 

mz. lEmmmnt ltl i f e po^mmm-^i^pjs^o^L l^f e ^_yMyPo 

[0 13 5] 

<mmm a > 

JEm^<^Mhl LTL i F e PO^j^H^^f^jc^-f^t^UtC, L i F g^n^ g 
[0 13 6] 
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4^2000-308 3 0 0 



<mmm 9 > 

jEm-i^mMt LT L i F e p o ^mmm^i^(Dj^t> U L i F e Q r Q g 

[0 13 7] 

<mmm 1 0 > 

JEmmmntLXL i Fe P O ^^mm^^<Di^tD ^) IZ. L i Feg^CoQ g 
[0 13 8] 

<mmm 1 1 > 

JEmi^mntLXL l Fe P04^^^-^f$:®f^t)'JfC, L i gCup g 

[0139] 

<mmm 1 2 > 

iEmil^mnt. LTL i F e P04j^^^-^^!f;(Df^*3UJC, L l F eg i o.g 
P04$:ffiv>;t3i:a^li|ISgM 1 hnm\z.LX-n>( ym.'rT. Mr;i/$:f^Sg 

[0 14 0] 

<mmm 1 3 > 

jEmmmnt lt l i f e p o ^i^mw.^ii?-(Di^io u l i f e 0.25^0.75 

7 h|Hl#©?«;()>Si^,$tlfc„ 



3 0 
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[0141] 

<mmm i 4 > . 

lEmmmut. ltl 1 f e po^mmm^i^(Dj^t>^jiz. l i f bq^^^moq ^j 

[0 14 2] 

<mmmi5> 

JEmmmmtl^Xh if e PO^^^^^-a-^^CDf^tJUlC, L l F 25T io.7 
[0143] 

<mmm 1 e > 

iEmmm'KilVXL i Fe P O ^mmm^i^(Di^iD <>) iZ.. L l Fsq gZng^^ 
[0144] 

<mmm 1 7 > 

jEmm^nt UTL i F e p o ^mmm^<^(Di^t> iz. l i f cq 3A 1^ ,7 
po^^m^^r=.:r.iii;Amtmmmi nmmizLxn^ ym^^:^ h-\z;i^i^mh> 
±mtmmizLx^mmt^^^n'or^ii^?^. ±'^Lr^mmm 1 v;Mmmm t t. 

[0145] 

<mmm 1 s > 

iES^S^M^ LT L i F e P O ^mmm^i^(Di^t> iZ. L i F Bq 3G ag 7 



3 1 
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[0 14 6] 

<mmm 1 9 > 

[0 14 7] 

<mmm 2 0 > 

JEmm^'^Mt.LXL i Fe P O ^^mm'^i^(Dj^t) <>) iZ. L i F eg 25^0.75 

±miimmizLx^mnM.m^n^r^t.^?>. ±7&i^r=.mmminmmmm7 ^ 

[0 14 8] 

<mmm 2 1 > 

lEmmmnt. LT L l F e P O ^mmm^i^<Di^t) y L l F e ^ 25^ b Q j 

^po^^m\'^r^:it.pj.mtmmmi nmmicvxn^ymv^^ h-fe;i/^#igL, 

[0149] 
[0 15 0] 

<mmm 2 2 > 

tr. ^';vv^nmw^&.rKB-t^oizLxi'^mi^f=.o t-r, ^^^y;vytu 
mm^mmLfz.. ^x^^x. vjvv^o^mmnmmiz. t^^^u^^^j-zK:^- h (vc 

hUT, 11:5^ h (EC) t.. zfU\fUy:^~:t<:^-h (PC) h 
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^i^mitVG : 4(Dm^-VM^l^t=.m^mmiZL i P FgSrO. 8 5mo 1/k 
[0151] 

i Fe po^mmm^ij^^s 5M*^, mmmtiLxr^^uyy^^y^^i o 

izm^. mm^mm. m}±jim^mxiEmm^m^r^mhr=.. mz. :i(D]Emm 
tcmcra^ 1.5 mnicDR?^{cfr-^^^, jEmnmnLtz.. 

[0 15 2] 

^^V^T, «$:Je^T^C^i-j;e)CbTf^Mb7to ^T, II$&^5^1C7W > ^5l*- 
^ b T ^tfflll&p^ 1 ofi*%ig-a-b, N-^^;i/tfDU K>$:^;ii;^t:^^ 

uas.jim^mxizjKDi^^^izmcxm.^i e. smnKDRj^jctr-^s^. Mm 

[0153] 

&._±(^^-oizLxn'^tit=.iEm^iEmf5izs\^mL. Mm^Mmt^izsumi^. je 

^•t ^ Z mz ^ i) . Omm, ff^ 1 . 6mni(D2 0 1 6 MOzr-f >M U 

i> Tt? V - «M 5: f^S^ b 7t c 

[0154] 
<ll|gM 2 3 > 

lEm^^m-t^miz. mmmbxj^mLr=.L i f e po^mmm^i^^m\^^t=. 

o 

[0 15 5] 
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[0 15 6] 
[0 15 7] 

[0.1 5 8] 

3 0 i7 JVM iz^i-i^mnm A^^isbt^. ^lt, ii^--f ^;i/@cDSfe«^* ( 

CI) fC^-r-S, 3 Oif-f (C2) ®Jt^ ( (C2/C1) X 

10 0) ^mnmMmwmnvx^i^rc.. ^nm. M.n^t%iz^u (2 

5X:) "??^ffV^, :i(Dil^(Dm^^mtO . 1 mA/c m^hbjto t(D'^M^^ 
3 tC^-tc 

[0159] 

[*3] 





(g/cm') 


(mAh/g) 


3 OV-^ 

(%) 


ll*fe0'J2 2 


1.71 


1 5 4 


95.2 


^Ate0'J2 3 


1.80 


1 5 5 


94.9 



[0 16 0] 

jkx^mmm 2 3 it. mmmmA^m. 3 o^^ ^ ji^<DmMmnmii^izBk0 
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[0161] 

r^tc, lEmmmnt: lt l i f e p o^mmm^i^&.^(D l i ^^f e ^_yMyP o 

[0 16 2] 

<mmm 2 4 > 

jEmmmnt utl i f e po^mmm^i^(Di^t>viz. l i f eQ g^nQ g 

mm 2 2 tmrnizhx a ^ ymv ^ ^ ATiiv ^ -mm^i'^mi^. ±mt.mmi^v 
x^mm'^-f ^jvm.^^n-Dr=.iir.?>. ±j&Lr^^mm2 2At^mmm2 sum 

[0 16 3] 

<mmm 2 5 > 

lEmmmMti^xi. i f e po^^mm^i^o^f^t^^jiz. l i f e^^^c tq g 

2. Ot/cm^, -r?&t>t.y 1 . 7 1 g / c m^^ L Zl ^ j;^/^^t±|| 

mm 2 2 tmMizLxn^ymv^^i^i^V'T-nm^i'^mi^. ±miimmizL 
x^mm'\)'4 i7jvm^^n^t=.tz?>. ±7&i^t=.mmm2 2&z^^mm2 stm 

[0164] 

<mmm 2 6 > 

lEm-mmMH LT L i F e P O ^mmm^i^(Df^h L l F Oq g 

2. 0 t / c i-7Sc4o-^>^L/^Sg^$! 1 . 7 1 g/ c m^h Lfe^i:JiAi51^l±ll 

MM 2 2 tmmzLxzi>( ymv^^j^^v^-mm^^^mi^. ±mtmmizi. 
x^mm-^^ ^jmm^n^r^iiz.?>. ±j&Lr^mmm2 2Rvi^mmm2 sum 



3 5 
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[0165] 

<mmm2 ?> 

sEm-^mmiLrh i Fe po^mmm^i^(Di^t>^)iz. l i gCuQ ^ 

2. Ot/cm^, -r^t>^^b>^mM§: 1 . 7 1 g / c m^^ L;^^ ilJiA^ttH 
[0 16 6] 

<mmm2s> 

JEmmmt-hXh i F e P O ^^mm^i^(Df^t> V IZ. L i F e^^N i q.s 
2. Ot/cm^, i-^*)t>>^b7>m;S$: 1 . 7 1 g / c m^ii ^ iUEA^liU 

MM 2 2 iimmzLx:2 4 ymv^^2^-!iiV'^-mm^i^mL. ±mt.mmzL 
x^mm-^-f^jiM,m^n'or^ii:r.?>. ±7&Lr^mmm2 2Axfmmm2 3 

[0 16 7] 

<mmm 2 9 > 

sEm^^mMt LT L i F e P O^^^^-a-^CDf^t) U (C, L i F e 0.25^0.75 

po^mmm^i^^m^^x. ^ v y'^^mhr^M^m^^m-t^mo^^mzti^ 

mm 2 2 iimmcLxzi^ymv^oi^TiiV'^-mm^i^mi^. ±mtmmizL 
x^mmv-4^ji^m^n^r=.t:r.?>. ±mLt^mmm2 2j^xfmmm2 3 tm 

[0 16 8] 

<^figM3 0> 

sEmf^mmtLXL i F e PO^m.mm^i^(Df^t^^)lZ. LiFeg gsMoQ ^ 
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mm 2 2 innate LTn-r^Mu ±mtmmiz-u 
T3i=E^*«-9->r ^;n*Ji^$:^f j:iz&Lfe^wj2 2j^zfmmm2 3 

[0 16 9] 

<mmm3 i> 

2. Ot/cm^ t-^t3-^-/L/;^^S^ 1 . 7 1 g/c m^^ L?t3i:J^^^tt|| 

T3^M«i^-r^;i/M»^$:ff o^c^^5, ±7^i^r^mmm2 2Rzj^mmm2 3 

[0 17 0] 

<mmm 3 2 > 

iESvS^M^bTL i F e P O^M^^-^^iCDf^^ U JC, L i F e q 3Z Uq j 
2. Ot/cm^ -r^Sit^-^-Zl/X^^?: 1 . 7 1 g/cm^i: Lfe^ilt^^ii^ 

jgM2 2 iinmz\^xn>(ym')^^i^Ti<')^~nm^v^m\^. ±uhnm\z.\^ 
x^mm-^^ ^ji^^^n^t^t:i?>. ±7&Lr^mmm2 2j^xj^mmm2 3 tm 

[0171] 

<mmm 3 3 > 

jEm^i^^mnt lt l i f e p o ^mmm^i^<D^t> u ic, l i f e ^ 3A 1 q ^ 

2. Ot/cni2, 1 . 7 1 g/c m^i: U^^ilJ^^^lill 

i6M2 2 iHm^lcLTn-f >§!;U5=-'^7A:KU v-«?te^f^i^L, JilSh ISI^fC L 

x^mn-^4 ^j\y^m^'^7^t^t:i?^. ±i&Lt=.mmm2 2Av^mmm2 3t.m 

[0 17 2] 
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lEmf^mWt LT L i F e P O ^^mm^^<Di^t> ^)IZ. L i F e q 3G a q 7 

2. Ot/cm^ -tfj^tD-h-^^uT.^m^ I . 7 I cm^iibr=.:it&.mtm 
mm 2 2 tmmicLxn^ ymv^^i^^v-^-mm^^mh. ^mummizL 
x^mm-f)'^ ^jm^^n-ot^n^s. j:ML7t^»j2 2^tKii»j2 3 urn 

[0173] 

<ll5gM 3 5 > 

jEm^mnHLXh i F e P04^^^-^^(Z)-f^t>UtC, L i F e^^^^Mg^ j 
2. Ot/cm^ -t^^D-^y^l/X^S^r 1 . 7 1 g/c m^i: LfeZli:J£i^li^ 

jgM2 2 ^iBi#(cLT=i-r ^mu^-^ajku v-w^a^rf^^b, ±miimmiz.i. 
[01 74] 

<^SgM3 6> 

iESfgi^^^bTL i F e P O ^^mm^i^<Df^t) V iZ. L i F 60 25^0.75 
2. Ot/cm^, ■tf^t>^-^\y^m^^ I . 7 1 gX cm^tLr^:r.tL&.mt^ 

mm 2 2 tmmizLxn^ymv^^^^^v^-mm^i'^mi^. ±mt.mmizi. 
x^mn'^^ ^;]yt^m^n^r=.t^?}. ±i^i^r=.mmm2 2j^xfmmm2 3 am 

[0 17 5] 

<mmm 3 7 > 

lEMvS^KilbTL i F e P O ^mmm^i^(Di^t^ IZ. L i F eg^s^ bp 7 
2. Ot/cm^, i-^SitD-^^^U'Xgg^?: 1 . 7 1 g / c m^i; L i il JS^^li^ 

M2 2tmmizLxn>(ymv^^2^^V'^-mm^i^mL> ±mt.mmizL 
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[0 17 6] 

, Mit. Mn, Cr, Co, Cu, Ni, V, Mo, Ti, Z n, Al, Ga, 

Mg, Bj^mhib^^fji^w^^vmunr^c}^^f£<t^im^m-t. t.r=.. 0. 0 

m^l. 7 1 g / c m^J^tJ: 2 . 4 5 g/cm^J2^T^-t^%(Z)Tfe-g>„ 
[0 17 7] 

m. i-^t5*>l. 7 1 g/cm^|^±2. 4 5 g/c m^J=^ATi:-r^ffilSX^$:M 

;tTv^-^,fe^?), iE^?s%K, ■r'&*3t.L i Fe ^ o ^mmm^^ii^o^w^^^i^m 

[0178] 
[0179] 

T^oT, — I^^L i j^F e^.yMyPO^ (t^t^h. Mli, Mn, Cr, Co, C 
u, Ni, V, Mo, Ti, Zn, Al, Ga, Mg, B J^XJ^N h i)-^'^/^^m^ 

<')mi,ttir^<pfjt< im^^-t. ^fe, 0. 05^x^1. 2, o^y^o. 
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&.±2. 4 5 g/c m^i^Tiii-'Sr i:fc<}: ±miEmm!^M^mj^-t^^(Dv 

o 

[0 18 0] 

jEmmmM(D^mmm^m^(D^^. ■trjit>%i. v i g/cm^j£^_h2. 45. 

[0181] 

mi] 

[02] 
[EI3] 

1 #7K«^M«?(fi, 2 ^m. 3 4 IE®, 5 lEmm. 6 -fe 
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mi] 



EM 



/ 




1 7 



1 
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#2 0 0 0 



— 30 



8 



3 0 0 



[|2|2] 




( 5 u n 0 0 ) ^ 
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[EI3] 



O qli o 



OX 




3 
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mm^] mmm 
mm] 

m^l. 7 1 g / c m^JSAJ: 2 . 4 5 g/c m^JS^T^-T'So 

mmm] m i 
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MWi^^ [000002185] 
1. mn^MB 1990^ 8^300 

^ m m^fl5^&;ifE:(t:Sr;[I6Tg 7#3 5# 
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